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A METHOD FOR TRF ATING feRNAL FAILUliE 



Technical field 

5 : 

The picscut inveiitiou ivlulza Lo a meihod for the nreatment of renal failure by 
admmistBting tevosimendan or its metabolite (E) or any of their phannaceuiicaUy 
acceptable salts, to a maimnal in jKcd of such treatmenL 

10 B.ackgraund of the inveatton 

Levosiraendan, which is the O-enantiomer of ff^-d A5,6-tetrahydn)-4- 
nierhyl-6-oxo-3-pyridazmyl)phei^l]hydrazono]propaiiedinitril6. and the method for 
its prcparatioii is described in EPj5C)554<5 Bl. Lcvosimendan is potent in the 

lb treatinent of heart failure and has jsigniticant calcium dependent binding to tropom^ 
Levosimendan is rqnesented by liie formula: 




20 The hemodynamic effects of levositnendan in man are described in SundheT^. 

S nt til . Am. J. Cardiol., 1995; 75: 1061-1066 and m Lilleberg, J. et al., S, 
Cardiovasc. rharmacol., 26(Stjppil), S63nS69, 1995. Pbannacokineiics of 
levosimOTdan in man after i.v. and oral dosing is described in Sandell, E.-P. et al., J. 
Cardiovasc. Phannacol., 26(SuppIll), S57-S62. 1995. Clinical studies have 

25 confirmed the bene^al effects of? levosimendan in hMrt ftiilnre patients. 

Recently it has beai found jthat levosimendan has an active metabolite (R)-N- 
(4-(l,4,S,6-tetrahydro-4-niethyl-6-bxo-3-pyridazinvl)phenyl]acetamide (IT) which is 
present in human following arimfni«straHon of levosimendan. The effects of (IT) are 
30 similar to lovosimondan. The use of (H) for mcreas ing calciwu scnsiU vily of 
contracdie proteins in the cardiac rimsde has been described in WO 99/66932. 
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ThB mammalian renal sysitem servas prinwty roles of both in the removal of 
catabolic waatc products from thp Woodrtrcam and in the maintenance of fluid and 
electrolyte balances in the body, kenal fiulure is characterized by acute or chrome 
detejiomtion of kidney function. jRenal failure is a life-threatenhig condition in wWch 
the. hn.ld-np of rafahnlitcs and other toxins, and/or the. deve-Iopmanf of signi^cant 
imbalances in electrolytes or fluifls, may lead to U.b fsiiluic of oUici luajot uigau 
systems and deatii. Dialysis and Mduey transplantatioa can be used as treatments, but 
these procedures can have serious complications. 

Thus, there is a need for s^ditional options to the presently available 
treatments tor renal lailuie. 

Summaty of tbf. invftnfioii 

It has now been found thai levosimendan or its active metabolite (ii; or any of 
the pharmacentically acceptable salts thereof are useful in the treatment of renal 
failure. 

Therefore, the present Invention provides the use of levosimendan or its active 
metabolite (I?) or any of their phahnaceutically acceptable salts in the manufacture of 
a medicament for fiie treatment of renal failure. 

The present Invention al.st^ provides the use of levosimendan orits met^olite 
(ID or any of their phannaceuticafly acceptable salts in die manufacnire of a 
medicament for reducing mortality in a mammal suffering from renal failure the 
mortality being awodated with this deterioration of kidney function. 

The present invention alsojprovides a method for the treatment of renal failure 
in a mammal, said method comprising administering to a mammal hi need thereof an 
effective amount of levosimendanj or its metaboUte (II) or any of their 
phannaceudcally acceptable saltsj 

The present invention alsojprovides a method for reducing mortality in a 
mammal suffermg from renal failure the mortality being associated with the 
deterioration of kidney function, s^d method compxisiug administermg to a mai.anal 
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Itetailed description : 

6 

The mcOiod of thoinvOTiion relates to • . 

10 <iet«norationofrenaIfunoaonin;aiM*m«««T ■ i prevent 

Ievosimenri«n 4, 7 «annnal. mcjuding man. The administration of 

parant6«U,e.g.inlravenous.-or^nsdeni^. ' 

As used herein the tenn •«ifenal fallura" o 
includes chrome and acute rend failure or dysfunction. 

enzymes Jh a. gTZ ^tlX^r^^^^^ 

elevated levels of^oll "''"'"'^^ ^^'^^^'^ 

lesions; mbX^rrClZ^r"^'^^''""^^^^^^^ .Wula^and ancHelar 
marouanon.hypeipbosphateipia; or need for dialysis. 
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The inhibition of the tenal failuiej can be evaluated by measuring these 
parameters in mammals by methods well known in the art, eg. by measuring 
creattnine clearance. 



Renal failure can be divided into several stages starting from mild fomi 
followed by moderate and severe forms and processing to so caJIed end stage renal 
disease. These stages can be idenaficd hi a convcntiuiial way e.g. by dctcimuiing the 
creatinine clearance values for which well-defined ranges are assigned to the 
different stages of renal insufficiency. 

The eirective amount of levosimetidan or its aclivc metabolite (II} to be 
adndnistered to a .subject depends upon the condition lo be treated, the loute of 
administration, age, weig^it and the condition of the patient. In general levosimendan 
is administered orally to man in- daily doie from aboat 0.1 to 20 mg, profRrahly fmm 
0.2 to 15 mg, mow pitsferably from 0.5 to 10 mg, given once a day or divided into 
several doses a day, depending ori the age, body weight and condition of the patient. 
The oral daily dose of the active metabolite QI) in man is generally within the mnge 
ofa05-lOmg. 

Levosimendan can be acflninisterqd by intravenous infusion, using the infusion 
rate typically from about 0.01 to 10 ugflcg/min, more typically from about 0.02 to 5 
ixg/kg/min Fnr the, intravenous treatment of renal failure an intravenous bolus of 10 - 
200 pg/kg followed by infusion of 0.2 - 3 (ig/lcg/min may be needed. The active 
metabolite (11) can be admmistered intravenously using an infusion rare, which Js 
from about 0.001 to 1 |ig/kg/tuin, preferajbly from about 0,005 to 0.5 fig/kg/min. 

Levosimendan or its active metabolite (IQ is formulated into dosage forms 
suitable for the treatment of renail failure using the principles known in the arL IL is 
given to a patient as such or preferably in oomhmation with suitable pharmaceutical 
BXtrfpients in the form of tablets; dragees;; capsules, suppositories, emulsions, suspen- 
sions or solutions whereby the contents oif the active compound in the formulation is 
from about 0.5 to 100 % per weight. Oiopsing suitable Ingredients for the composid- 
on is a routine for those of ordinary skill ju the art It is evident that suitable cajTiers, 
solvents, gel forming ingredients, dispersion forming ingredients, antioxidants, 
colours, sweeteners, wetting compounds,;release controJIing components and other 

Ingredients uoiuially used iu UjIs' field of iechiiology may be also used. 

j 
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For oral administration iri tablet tbnn. suitable camera and excipients include 
eg. lactose, com starch, magnesium stearate, calcium pliosphate and talc. For or^l 
administradon in capsule form, useful c^eis and excipients ineloda ©.g. lactose, 
6 com starch, magnesium stearato and talc" For coatuAhd release oral conjposilions 
release controlling components can be uSed. 'fypical release controlling components 
include hydrophilic gel foiraing polymers such as hydroxypropylmeftyl cellulose, 
hydroxypropyl cellulose, carboxymettylicelluloses, alginic acid or a mixture the«of; 
vegetable ibts and oils including vegetable soUd oils such as Rydrogeuated soybean ' 
10 olU hardened castor oil or castor seed oil jCsold under trade name Cutina HR). cotton 
seed oil (sold under the tiade names Sterotex or Lubritab) or a mixture thereof; fttty 
acid esters such as triglycerides sahira^d fatty acids or their mixtures e.g. glycciyl 
trifitearates, glyceryl tripdmitates; glyccrjri uimytislHles. glyceiyl nibelienates (sojd 
under me trade name Compiitol) and glyceryl palmitostearic add ester 

15 

Tablets can be prepared by mixing rbe active ingredient with the catriew and 
excipients and compressing the pbwdcry mixture into tablets. Capsules can be 
prepared by mixing the active ingredient with the earners and excipients and placing 
the powdery mixture in capsule^' kg. hark gelatin capsules. Typically a tablet or a 
20 capsule comprises fTom about 0.1 to 10 vde. more typically 0.?. to 5 mg. of 
levosimendan or its active jUBluboIite 

Formulations suitable for intmvenbus administraciou sudi as itijection or 
infusion formulation, comprise sterile isotianic solutions of levosimeaidan or its active 
metaboUte (D) and vehicle, preferably aqiipoua aolutions. Typcally an mti avcuous 
infusaon solution comprises firom about 0.01 to 0.1 mg/ml of levosimendan or its 
active metabolite (H). 



The active ingredient of dus invention may bo odnunistcicd periodically. e.g. 
weekly or biweekly, or daHy or several lii^s a day, depending on the patient's needs. 
The elimination halt-life of the active metabolite (I^) in man is rather long, about 72 
fa. Therefore, a periodical treatmesit, e.g. wteMy, xoay be satfefactory. 

Salts of Icvosmasndan ur ils.acUve metabolite (II) may be prepared by Jcnovw 
methods. Phannaceuticalty acceptable salts are usefiil as active medicaments, 
however, prefened salts are the sdts witli alkali or alkaline earth metals 
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Pharmar^iiriral AK^impZe. : ; 

Hard gelatin capsule size 3 
Levosimendan 2.0 

; 198 mg 
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levosnncndan with lactose and pl^^ing the powdery mixture in hani i^elati. capLe. 
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, I* . • 

, nol" ''^'^ ^^"""^"^ ^ levosimendan trials 3001021b and 

3001030 were included t.to thear^y«i« m Hei^nnine the effect of lev<»i«u«dan on 
mortoLty m patients with normal impaired icnal function. 

'^^^^'^y 3001021b compared levosimendan with dobutamine in a douW^ 
blmd pataUel-group. randotnised drial in 203 patients with low-nntpnr h«.Tt Tx^atment 
w,th cvo«mond™ (n=103) wa. started with a loading dose of 24 ^g^g iufused ov« 10 
minut^ and followed by a continupas in&sion of U.l Mg/Jcg.min. For patients in whom 
fte cardiac :ndexhadnot increased by at least 30% compa,^ 
2 hours, the dose was doubled to 0^ il^^kgfein for levasimendan (n=69). Tni^isfnn, 
^vere continued for totally 2, hour.. Mottnlity was followed prospectively up to 31 days 
and retrospecdvely up to 180 days" ! 

'I^estudy300I030evaluatedthesafetyof levosimendaninpati^^^^ left 
ventncular fadure ofter an acute myocardial infarction. The 3tudy was a placebo- 
controlled double-bllnd. parallel-g^oup. randomised, trial to 504 patients. Levosimen- 
dan was^stered as a 10-minu^b loading dose followed by a continuous infusion for 
atotdof6hours.Thefol]owing<Ioseswer.used:6pg/.;^ + 0.lM^^^ 
12 Mg/kg + 0.2 Mg/kg/xni„ (n=100),i24 ^g^g + 0J2 pg^g/min (n-99), 24 ug/fcg + 
0.4 ^g/kg/.ma (u=IOO) and sirxdlar placebo Infusion (n=I02). All^ausemonallty was 
followed prospecuveiy up to 14-da^ and retrospectively up to 180-d^s 
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creafinme) values as follows 



was 



le serum 



rormen. CXcr= serum crea^nine in mg/dlx 72 

10 for women- PT^r ' ih y r^rs ) x weight m irp r 

ror women. CLcr= serum creatinine in mg/dl x 85 

impamiuaii is shown in Table!, i ■warenai 

> 

15 Table l-180-daymortaKtyi„piti^tswithnormaIorimi»ir«rfr«n«Ifi^^^^ 
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Renal function 


Morjality in 
levosimeiidiin sroups 


MortoUcy in control 
£mn{M 


Nbrrnol 

fCLcr>80 ml/mfn) 




(19/80) 


Mild impairment 
(CLcrSO-gOmymin) 


118^ 


35% 
C24/6S) 



«h,ch demons.^^ the b«^ci^ p^c, of Ievo.i„«,da. o« i^i^i ^ ^ 



Rcfcronccs: 



3H 319.L,ttIe,B™wnondC^p«,y,BoatonN.wYorfcToroi.toLo«duu. 
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Claims 

1. Use of Icvosimcndau or iis metabolite (II) or any of their phannaceutically 
6 accoptable sails in the inanBfactiire of a medicament for the treatment of renal failure. 

2. Use of levosimendan or its metabolite (n) or any of their phaimaceuticaUy 
acceptable salts in the manufacture of a mcdicameut for redadng mortality in a 
mammal sufiFering from naial fallaie flue mortality being associated with the 
deterioration of ladney function. 

10 3. A method for the treatmoit of ranal failure in a manunal, said uiechod 

comprising administering to a macnmnl in need tlicreof an effective amount of 
levosixuendaa or its metabolite (H) or any of their phannaceutically acceptable salts. 

4. A method for reducing mortality in a mammal suffering from T^mal faauxe 
the mortality being associated with- the deterioration of kidney function, isaid mcUiod 

15 comprising administen'ng to a mammal in need daercof au cffeciive amount of 

levosimendan or its metaboliic (D) or any of tharphannacButicany acceptable salts. 
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ABSTRACT 



suggested for the treatment of bongesiive heart fijiZ"** ""'7, ^ '^'^^ 
lenal failure ! ; ^ ^^"^ ^ "''^^"J treatment of 
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